Surface-coated probe nanoelectrospray ionization mass spectrometry for analysis of target compounds in individual small organisms.
Analysis of target compounds in individual small organisms is of significant importance for biological, environmental, medicinal, and toxicological investigation. In this study, we reported the development of a novel solid-phase microextraction (SPME) based ambient mass spectrometry (MS) method named surface-coated probe nanoelectrospray ionization (SCP-nanoESI)-MS for analysis of target compounds in individual small organisms with sizes at micrometer-to-millimeter level. SCP-nanoESI-MS analysis involves three procedures: (1) modification of adsorbent at the surface of a fine metal probe to form a specially designed surface-coated SPME probe with probe-end diameter at several-micrometer level, (2) application of the surface-coated SPME probe for enrichment of target analytes from individual small organisms, and (3) employment of a nanospray tip and some solvent to desorb the analytes and induce nanoESI for mass spectrometric analysis under ambient condition. A SCP-nanoESI-MS method for determination of the perfluorinated compounds (PFCs) in individual Daphnia magna was developed. The method showed satisfactory linearities for analysis of real Daphnia magna samples, with correlation coefficient values (R(2)) of 0.9984 and 0.9956 for perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid (PFOA), respectively. The limits of detection were 0.02 and 0.03 ng/mL for PFOS and PFOA, respectively. By using the proposed method, the amount, bioaccumulation kinetics, and distribution of PFOS and PFOA in individual Daphnia magna were successfully investigated.